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(54) CFIOCOE SJlEKTPOWJlAKOBOrO nEPEflJlABA KOMflAKTHblX MATEPMAJIOB 



(57) PecfjepaT: 

l/l3o6peTeHne othochtch k cneLjwajibHofi 
aneKTpoMeTannyprnvi, b MacTHOcTM k 
oneKTpoiunaKOBOMy riMTbto, m MOKei 6biTb 
ncnonb30BaHO An« nonyHemifl AeTanefi. Cnoco6 
BKTltOMaeT HSrOTOBfieHMe M3 otxoaob 

npon3BOACTBa saroTOBOK, nony^eHMe M3 hhx 
pacxoAyeMbix o/ieicrpoAOB, bboa c^njoca, 
nnaBneHne pacxoAyeMoro aneicrpoAa m 
o>opMMpOBaHMji cnnTica. B KaMecTBe otxoaob 
npon3BOACTBa ncnonb3ytoT KONinaKTHbie OTXOAbt 



Me ah M/nnn ee cnnaBOB. PacxoAyeMbie 
oneiapoAbi hjim 3aroTOBKM An« n3roTOB/ieHMH 
pacxoAyeMoro aneiapoAa AononHUTe/ibHO 
noABepraioT TepMHHecKofl o6pa6otKe 
BbiAep>KKe npw TeMnepaType 300-600°C b 
TeMeHMe 0,5-4,0 m. Cnoco6 no3BonfleT noBwcmb 
KanecTBO cnviTKa, a TaioKe n3roTaajinBaTb 
AeTann Ann MeTan/ryprviHecKoro npow3BOACTBa, 
HanpMMep pbinbHwe Mac™ o>ypM AOMeHHbix 
neqefl. 7 3.n.o>-nbJ. 
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(54) PROCESS OF ELECTROSLAG REMELTING OF COMPACT MATERIALS 



(57) Abstract: 

FIELD: special electrometallurgy. 
SUBSTANCE: process of electroslag remelting 
includes manufacture of billets from 
production scrap, manufacture of consumable 
electrodes from them, injection of flux, 
melting of consumable electrode and 
formation of ingot. Compact waste of copper 
and/or its alloys is used in the capacity of 



production scrap. Consumable electrodes or 
billets for their manufacture are subjected 
in addition to thermal treatment-holding at 
temperature of 300-600 C in the course of 
0.5^.0 h. EFFECT: improved quality of 
ingots, possibility of manufacture of some 
parts for metallurgy, for instance, some 
parts of tuyeres of blast furnaces. 7 cl 
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H3o6peTeHne othocmtch k cneLjuanbHOfi 
onejapoMerannyprMM, TOHHee k 

oneKTpotiinaKOBOMy nnTbK>, m momqt 6biTb 
ncnonb30BaHO /yifl nonyneHHfl AeTanefi H3 
KOMnaKTHbix otxoaob Me ah h (win) ee canaBOB. 

H3BecTeH cnocoo" anexTpoiunaKOBoro 
nepennaBa KOMnaKTHux MaiepuanoB, no 

KOTODOMy npOH3BOART 3/ieiCTpOUJJiaKOBbM 

nepennaB pacxoAyeMoro oneiapoAa h pacnnas 
(JjOpMMpyiOT b KpncTan/iM3aTop [1]. 

HeaocTaTKOM n3BecTHoro TexHunecKoro 
pemeHUfl ABnaeTcfl HH3Koe KanecTBO cnnTKa, 
nonynaeMoro aneKTpownaKOBbiM nepennaBOM 
KOMnaKTHbix otxoaob MGRM m ee cnnaBos. 

Han6onee 6nu3KHM aHanoroM ABnaeTCfl 
cnoco6 anexTpownaKOBoro nepennaBa 
KOMnaKTHbix MaTepManoB, no KOTopoMy 
n3roTaBHMBafOT M3 otxoaob npon3BOACTBa 
3aroTOBKM, nonynaioT us hmx pacxoAyeMbie 
oneKTpoAbi, bboaat ct>njoc, nnaaflT 
pacxoAyeMbie aneiapoA h qbopMupyioT oihtok 
[2]- 

HeAOCTaTKOM M3BecTHoro cnoco6a san^eTca 
HH3Koe KanecTBo cnwTKa, nonynaeMoro 
aneicrpoimiaKOBbiM nepennaBOM KOMnaKTHbix 
otxoaob MeAn n/nnn ee cnnaBOB. 

TexHMMecKaji 3aAana M306"peTeHHfl - 
noBbiiueHMe KanecTaa cnnTica, nonynaeMoro 
oneKTpoiunaKOBbiM nepennaBOM KOMnaKTHbix 
otxoaob MeAH n/nnn ee cnnaBOB. 

PeiueHHe nocTaaneHHOfi TexHunecKofi 
saAaHM AOCTMraeTcs TeM, mto 6epyT 
pacxoAyeMbifi oAMHapHbift una pacmenneHHbifi 

GneKTpOA. M3rOTOBJieHHbl« H3 KOMnaKTHbix 

otxoaob MeAM u/wnn ee cnnaBOB, w 
3/ieKTpoujJiaKOBbiM nepennaBOM $opMupyioT 
cnHTOK b KpncTannn3aTop. PacxoAyeMbiB 
aneKTpoA M3roTaBnnBaioT H3 KOMnaKTHbix 
otxoaob, nonynaeMbix npn M3roToaneHnn 
AeTanefl h (una) U3 BbwieAWMx M3 ctdoh 
AeTanefl o6opyAOBaHMfl. SneicrpoAbi nnn 
3aroTOBKM An« H3roToaneHHfl aneiopoAOB 
noABepraioT TepMMHecKofl o6paooTKe 
BbiAep>KKe npu TeMnepaType 300-600°C a 
TeneHne 0,5-4,0 nacoB. fin* ooner^eHiifl 
B036y)KAeHMfl npouecca sneKTpouinaKOBoro 
nepennaBa ncnonb3yiOT naKeTbi M3 cTpywKw 
MeAn n (nnn) ee cnnaBOB BbicoTow 60-150 mm. 
flnfl BeAeHWH npoijecca oneKTpoujnaKOBoro 
nepennaBa ncnonb3yioT q^nioc, coAepwamHtf 
10-30% CaF2, AIF3»nNaF - ocTanbHoe wnH 
10-30% NaCI, 20-45% AlF^nNaF, CaF 2 - 
ocTa/ibHoe. 

M3BecTHo, mto aneKTpoujnaKOBbifi nepennas 
pe3KO noBwiuaeT KanecTBO nuToro MeTanna 
(noBbiiuaioTCfl MexaHvmecKwe xapaKTepMCTwai, 
yMeHbiuaeTCfl KonimecTBo BpeAHbix npviMecefl, 
HeMeTa/innMecKMX BxnioHeHHfl m t.a ), noaTOMy 
MacTo aha nonyHeHMfl KaMecTBeHHOtf 3aroTOBKH 
ncnorib3yK)T AByxcTaAH^Hbivi npoijecc: 
M3roTaannBaioT oGbiMHbiM nwiTbeM pacxoAyeMbie 
aneiapoAbi, KOTOpbie 3aTeM nepennasnflJOT 
aneKTpouinaKOBbiM cnoco6oM Ana nonyneHHH 
KanecTBeHHofl ornuBKH. B HacTOfmjee BpeMH 
KOMnaKTHbie otxoaw (o6pe3KM saroTOBOK, 
npoioTa, noKOBOK, BbiiueAUJMe H3 ctdoh AeTa/iM 
o6opyAOBaHHfl) nepepa6aTbiBaK)T Taiwe no 
yuasaHHOMy Bbiiue AByxcTaAM ^ ho My npoi^eccy. 
nonbiTKM McnojibsoBaTb CTaHAapTHyio 
TexHonorviio Ann snexTpouuiaKOBoro nepennaBa 

KOMnaKTHbix otxoaob npMBOAAT K 

HecTa6nnbHOCTn npoi^ecca nepennaBa m 
CHH)KeHnio KanecTBa OTn^BKH. 3to csflsaHO c 

TeM, HTO HaCTO OTXOAbl npOH3BOACTBa 

(pasnnHHbie o6pe3KM nnviT m ap ) MMeioT Manyw 
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nnomaAb nonepeMHoro ceneHMfl m AOCTaTOMHO 
oonbiuyio AHMHy, nooTOMy Ann BeAeHnq 
npoijecca nnasKvi hx Ha6npaioT b naKeTbi, T.e. 
roTOBflT paciuenneHHbi^ oneicrpoA. 
OoopyAOBaHne, BbiLueAiuee H3 ctdoa m 
npeAHa3HaMeHHoe An« M3roToaneHMfl 
pacxoAyeMbix aneiapoAOB, nacTo b npoi^ecce 
OKcnnyaTaL^nn HaKnenuBaeTCH, T.e. MMeeT 
HanpjwceHHoe cocTOflHHe. B npoi^ecce 
nepennaBa aneiapoAbi HarpeBaiOTCfl b HWKHefl 
nacTn TennoM ninaKOBO^ BaHHbi n otxoawimmmh 
ra3aMn, hto npMBOAMT k AecfopMa^M TaKoro 
aneiapoAa no ero AntiHe m saMbiKaHmo Ha 
ooKOBbie CT6HKH KpncTannvi3aTopa, mto 
HapyiuaeT CTa6nnbHocTb npoi^ecca 
aneiapoiunaKOBoro nepennaBa m CHMxcaeT 
KanecTBO cnnTKa. flnq n pe aot b pa u^eH n n ototo 
aneKTpoAbi nnn saroTOBKM oneicrpoAOB 
noABepraioT TepMnnecKoCi o6pa6oTKe, KOTopaa 
cHHMaeT ocTaTOHHbie HanpaxeHMfl. fleTanw 
o6opyAOBaHkiyi, npeAHasHaneHHbie Ann 
sneKTpooinaKOBoro nepennasa, nacTO HMeioT 
OTBepcTMfl, na3bi m Apyrvie HepoBHOCTM 
noBepxHocTM, rAe MO^ceT cKannnBaTbC« Bnara, a 

TaiOKe OCTaTKM CMaSKM, KOTOpafl 

ncnonb30Banacb ada AanHoro o6opyAOBaHMfl. 
3arpfl3HeHHfl Ha oneicrpoAax yxyAiuaioT 
KanecTBO cnnTKa. fln« BbiacuraHUfl CMa3KM, 
yAaneHnw BnarM n CHHxeHkm ypOBHfl 
ocTaTOMHbix Hanp«>KeHnfl aneiapoAbi unvi 
3aroTOBKM aneiapoAOB npoKanwBaioT npw 
TeMnepaType 300-600°C b TeneHMe 0,5-4,0 
nacoB. Hn)KHMfi ypoBeHb TeMnepaTypbi n Manoe 
BpeMfl peKOMeHAyeTCfl Ann yAaneHHfl anarvi n 
HeoonbiuoM ypoBHe ocTaTOHHux HanpflweHMfl, 
BepxHHfl yposeHb TeMnepaTypw m 6onee 
AnHTenbHoe BpeMn Heo6xoAHMO Anfl 
Bbi>KwraHHfl oonbiuoro KonMHecTBa rycTof^ 
CMa3Kn M3 my6oKnx OTBepcTMM m Ana chath« 
BbicoKoro ypoBHfl ocraTOHHbix HanpmKeHMti. 

Ann o6nerneHHH B036y>KAeHHfl 
aneicTpoiunaKOBoro npoi^ecca ncnonb3yioT 
naKeTbi M3 cTpy>KKn MeAH h (Mnn) ee cnnaBOB 
BbicoTOH 60-150 mm. YKa3aHHbie pa3Mepbi 
o6ecneHMBaHDT 6biCTpoe B036y>KAeHkie 
aneKTpoiunaKOBoro npoqecca m pacnnaBneHne 
scero naKeTa CTpy)KKH. 

Mavi6onee BbicoKoe KanecTBO cnnTKa 
o6ecneHHBaeTcfl npn ncnonb30BaHnn b 
aneKTpoujnaKOBOM nepennaBe qbnioca cocTaBa: 
10-30% CaF2, AIF3«nNaF - ocTanbHoe nnn 
cxocTaBa: 10-30% NaCI, 20-45% AIF 3 .nNaF, 
CaF 2 - ocTanbHoe. 

npuMep peann3aLiMM cnoco6a. flnn 
n3roToaneHHfl pacxoAyeMbix aneiapoAOB 
ncnonb3yioT BbioieAiUMe M3 ctdoa nnnTw 
KpncTan/in3aTopoB ManiHH HenpepwBHoro nuTbfl 
3aroTosoK. MaTepwan nnHT - MeAb M1. ITnuTbi 
pe>xyTCfl Ha 6pycKM ceneHHeM 90 x 90 mm, 
AnHHa He pernaMeHTupyeTCfl (Ha bcio BbicoTy 
KpncTannn3aTopa). nnMTbi HMeioT 

TexHonorMHecKMe oTBepcTn« a/ia oxna>KAeHMfl 
KpncTannM3aTopa, a Taioxe viMetoTcn MecTa, rAe 
HaHOcnnacb cMa3Ka. llopesaHHbie 3aroTOBKM 
npoicannBaioT npn 500°C a TeneHwe 1 naca. 
rtocne npoKanKH saroTOBKM CBapMBatOT MejKAy 
co6oK A/ifl nonyneHMfl 3aAaHHOft AnMHbi 
pacxoAyeMoro aneiapoAa. PexMMbi csapxn 
oCbiHHbie a^« MeAM. Ha Tenexxy c noAAOHOM 
ycTaHaBnMBaioT HenoABM)KHbm 
BOAOoxna>KAaeMbiR KpncTannM3aTop b bha© 
yceneHHoro Konyca. flwaMeTp HHKnero 
.ocHOBaHMfi - 210 mm, A^aMeTp sepxHero 
ocHOBaHun - 200 mm. BbicoTa 1200 mm. Ha 
cepeAHHy noAAOHa ycTaHaannBaeTC5i naKeT M3 
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npoKaneHHOfi MeAHofi CTpyaaoi (MapKM M1) 
AnavieTpoM 100 mm h BbicoTofl 90 mm. C 
noMou^bio KpaHa pacxoAyeMbitf sneiapoA 
BBOflnTcn b KpucTannviaaTop ao KOHTaicra c 
naKeTOM cTpywcn n 3acbinaioT (fenioc cocTaea: 
20% CaF 2 . 80% AIF 3 *nNaF. Ranee npoi^ecc 
aneicrpouinaKOBoro nepennaBa ocymecTB/inioT 
no cTaHflapTHOfl TexHonornn: noAaioT 
HanpnweHwe n ocymecTB/inioT nepennaBneHHe 
pacxoAyeMoro aneicrpoAa. OneKTpownaKOBbM 
nepennaB ocytnecTBnniOT Ha ycTaHOBKe 
3lun-2,5 Br-W. nocne OKOHMaHMn 
4)opMnpoBaHMR cnnTKa m era nonHoro 
oxna>KAeHun chmtok yAanniOT H3 
KpucTannn3aTopa m, KaK npaBvmo, 6e3 
nocneAyiomefi TepMHMecKofl o6pa6oTKM 
HanpaannioT Ha MexaHUMeocyio o6pa6oTKy Ann 
u3roToaneHvi* AeTanefi MeTannyprwMecKoro 
npon3BOACTBa, HanpMMep, pbi/ibHoii Mac™ cfcypivi 
AOMeHHbix neMeft. 

TexHMKO-aKOHOMMHecKoe npenMymecTBO 
sansneHHoro TexHvmecKoro petueHHn 
3aKniOMaeTCfl b bo3MO>khoctvi yTnnn3aijMH 
KOMnaicTHbix otxoaob MeAM u/unw ee cruiaBOB c 
MMHUMa/ibHbiMM 3aTpaTaMki, npti 3TOM 
HcicnioMaeTcn p«A npeAenoa m o6ecneMHBaeTcn 
Tpe6yeMoe KanecrBo cnuTKa. 

HCTOMHMKM MH4>OpMai4MM 

1. MeAOBap 5.H., JlaTaiu fO.B. 
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(PopMyna M3o6peTeHMJi: 

1. Cnoco6 sneiapoiwiaxoBoro nepennaBa 
KOMfiaKTHbix MaTepnanoB, BKmoMawtuMfi 
M3roToaneHne M3 otxoaob npousBOACTBa 
3aroTOBOK, nonyMeHMe M3 hhx pacxoAyeMbix 
oneiapoAOB, bboa <pn\oca t nnaaneHne 
pacxoAyeMoro aneiapoAa u <J>opMiipoBaHne 
cnuTKa, OTnwMaK>mnflcn TeM, mo b KaMecTBe 

OTXOAOB npOM3BOACTBa MCnonb3yiOT KOMfiaKTHbie 
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OTXOAbi Meflu u/nnn ee cruiaBoa, a 
pacxoAyeMbte sneicrpoAbi una 3aroroBKM Ann 
H3roToaneHnn pacxoAyeMoro 3/ieiapoAa 
AonojiHMTenbHO noABepraioT Te pM HMecKoft 
o6pa6oTKe. 

2. Cnocoo" no n.1, omHMaiomkiflcn TeM, mto 
Ann npoi^ecca aneiapoiiinaKOBoro nepennaBa 
Mcnonb3yioT oAHHapHbin sneiapOA. 

3. Cnoco6 no n.1, oTnuMa»omMflcn TeM, mto 
Ann npoqecca aneiapouinaKOBbro nepennaBa 
wcnonb3yioT pacmenneHHbifi sneicrpoA. 

4. Cnoco6 no nioooMy M3 nn.1 - 3, 
oTnuMajoii^n^cn TeM, mto b KanecTBe 
KOMnaKTHbix otxoaob Me ah n/unn ee cnnaBOB 
ncnonb3yK)T OTXOAbi, nonynaeMbie npw 
M3roTOBJieHnn AeTanefl n/nnn BbiweAWMX M3 
crpon AOTanen o6opyAOBaHnn. 

5. Cnoco6 no nioobMy M3 nn. 1 - 4, 
oTnvmaiomMiicn TeM, mto pacxoAyeMbie 
sneiapoAbi nnn 3aroTOBKM Ann M3roTOBTieHnn 
pacxoAyeMoro sneKTpoAa noABepratoT 
TepMHMecKoft o6pa6oTKe - BbiAepxoce npn 
TeMnepaType 300 - 600°C b TeMeHMe 0,5 - 4,0 m. 

6. Cnoco6 no nio6oMy M3 nn.1 - 5, 
omuMaiomMtfcn TeM, mto Ann B036y>KAeHun 
npotjecca sneicrpoiunaKOBoro nepennaBa 
ncno/ib3y»OT naKeTbi M3 CTpy)KKM MeAH n/nnn ee 
cnnaBOB BbicoToii 60- 150 mm. 

7. Cnoco6 no nK>6oMy M3 nn.1 - 6, 
OTnuHajomwficn TeM, mto Ann sneicrpoiunaKOBoro 
nepennaBa ncnonb3yioT $n\oc, coAep^inkifl, 
Mac.%: 

CaF 2 -10-30 
AIF 3 ,nNaF - OcTanbHoe 

8. Cnoco6 no n»o6oMy H3 nn.1 - 7, 
OTnuMatou^MMcn TeM, mto Ann 3neiapoiunaKOBoro 
nepennaBa ncnonb3yiOT cpnioc, coAep>Kai4M^, 
Mac.%: 

NaCI-10-30 
AIF 3 .nNaF - 20 - 45 
CaF 2 - OcTanbHoe 
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